Cytotoxic activity of gonadotropin-releasing hormone (GnRH)-pokeweed antiviral protein conjugates in cell lines expressing GnRH receptors.
Pokeweed antiviral protein (PAP), a 29-kDa ribosome-inactivating protein isolated from the leaves of Phytolacca americana, has potent cytotoxic activity once it enters the cytoplasm of a cell. It is incapable of entering cells by itself. Therefore, our objective was to determine whether a GnRH analog could be used to deliver PAP specifically to cells expressing GnRH receptors. D-Lys(6)-GnRH-Pro(9)-ethylamide was conjugated to PAP (GnRH-PAP). Chinese hamster ovary cells stably transfected with cDNA for the murine GnRH receptor and a mouse gonadotroph tumor cell line that expresses endogenous GnRH receptors (alphaT3-1 cells) were used to evaluate the cytotoxic effects of GnRH-PAP. We also examined cytotoxicity of GnRH-PAP using human endometrial, breast, and prostate cancer cell lines. Treatment of GnRH receptor-positive cells with GnRH-PAP resulted in dose-dependent cytotoxicity. Cytotoxicity of GnRH-PAP was dependent on number of GnRH receptors (r(2) = 0.871, P < 0.05) and duration of exposure of GnRH-PAP to the cells. In contrast, GnRH-PAP was not cytotoxic to Chinese hamster ovary cells not harboring GnRH receptors. Moreover, the cytotoxic activity of GnRH-PAP could be inhibited by addition of excess GnRH analog. Neither PAP nor GnRH analog alone was cytotoxic. These results suggest that GnRH analogs can be used to specifically deliver toxin molecules to cells that express GnRH receptors. Thus, a new class of biomedicines that act as hormonotoxins against cells expressing GnRH receptors provides a novel approach for inhibiting reproduction and treating cancers that are dependent on reproductive hormones.